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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a construction-equipment control 
system, by which spreading and grading works containing a slope are 
conducted easily and efficiently without depending upon tiie degree of skill. 
SOLUTION: The construction-equipment control system has a rotary laser 
device 1 , which forms a laser-beam reference plane by laser beams 4 and in 
which the laser-beam reference plane can be inclined, a construction 
equipment 2 with a ground leveling instrument 5, a level sensor 7 being 



installed to the ground leveling instrument and receiving and detecting laser 
beams and a driving control section controlling the height of the ground 
leveling instrument by a signal fi"om the level sensor, GPS receivers 68, 80 
detecting the place of the construction equipment, and a control device 1 1 
controlling the gradient of the laser-beam reference plane formed by the 
rotary laser device on the basis of the result of the position detection of the 
construction equipment of the GPS receivers. Accordingly, the place of the 




construction equipment is measured at real time, and a horizontal plane, a 
slope and a curved suif ace can be graded by controlling the height of ground 
leveling on the basis of execution data. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the construction-equipment control system in the case of 
operating the construction equipment which performs civil works, such as leveling work, especially the construction-equipment 
control system using the laser base plane formed in control of the height of leveling by the rotation radiotherapy of a laser beam 
[0002] 

Pescription of the Prior Art] When doing the leveling work of land developed for housing lots, and the leveling work of passage 
paving work using the construction equipment which does leveling work, such as grader and a bulldozer, the thing used as the 
criteria of the height of leveling is required, hi order to determine the height used as the criteria of leveling work in recent years, 
the system which used the laser beam has spread. There is a construction-equipment control system which possessed rotation 
laser equipment as a system which used this laser beam. 

[0003] Drawing? 6 shows the case where this construction-equipment control system is adopted to a bulldozer. 
[0004] One shows rotation laser equipment among drawing 6 , 2 shows a bulldozer, and the aforementioned rotation laser 
equipment 1 is installed in the predetermined position of land developed for housing lots through a tripod 3. While irradiating a 
laser beam 4 horizontally, it is made to rotate, and the aforementioned rotation laser equipment 1 forms the base plane by this 
laser beam 4. 

[0005] The aforementioned bulldozer 2 has the blade 5 supported possible [ vertical movement ], the pole 6 is set up by this 
blade 5, and the level sensor 7 is attached in this pole 6. This level sensor 7 receives the laser beam 4 from the aforementioned 
rotation laser equipment 1, detects a light-receiving position, and the aforementioned bulldozer 2 detects the height position of the 
aforementioned blade 5 based on the light-receiving signal from the aforementioned level sensor 7, and it possesses the control 
unit (not shown) which controls the height of the aforementioned blade 5 from this detection result. 

[0006] Since level datum level is formed of the laser beam as described above, it can level horizontally by making regularity 
distance to blade edge-of-a-blade 5a of this level datum level and the aforementioned blade 5. Moreover, it is also possible to 
change the height of a finished grade by changing the distance over the aforementioned blade edge-of-a-blade 5 a. 
[0007] 

[Problem(s) to be Solved by the Invention] Leveling work has much leveling work not only not necessarily leveling at a level flat 
surface but accompanied by the slant face rather. Drainage inclination is required of reclamation construction, and drainage 
inclination is required of paving work with the inclination according to geographical feature. In the conventional 
construction-equipment control system, the inclined plane of predetermined inclination was formed after leveling at a flat surface 
based on survey work. 

[0008] Although for this reason it could work easily with the above-mentioned construction-equipment control system even if 

leveling to the level surface was not an expert, attaching inclination was difficult work which requires skill. Moreover, the place 

depended on an operator's level of skill was large, the progress situations of work differed according to the level of skill, and the 

workmanship situation of leveling of an inclined plane also had the problem of completion or production control. 

[0009] this invention tends to offer the construction-equipment control system which can do easily well [ ** ] the leveling work 

which includes an inclined plane in view of this actual condition, without being influenced by the level of skill. 

[0010] 

[Means for Solving the Problem] While this invention forms the laser beam datum level by the laser beam, the rotation laser 
equipment which can incline this laser beam datum level. The construction equipment which has the drive control section which 
controls the height of the aforementioned leveling instrument by the signal from a level sensor and this level sensor which is 
formed in a leveling instrument and this leveling instrument, and carries out Ught-receiving detection of the aforementioned laser 
beam. The construction-equipment control system possessing the GPS receiving set which detects the position of this construction 
equipment, and the control unit which controls the inclination of the aforementioned laser beam datum level which the 
aforementioned rotation laser equipment forms based on the position detection result of the aforementioned construction 
equipment of this GPS receiving set is started, the aforementioned control unit Construction data. The storage section which 
memorizes data, such as geographical feature data, and the operation part which calculates the position of the aforementioned 
construction equipment based on the receiving result of the aforementioned GPS receiving set are provided. The 
construction-equipment control system which controls the aforementioned rotation laser equipment based on the position and the 
aforementioned data of a construction equipment by which the operation was carried out [ aforementioned ] is started. Moreover, 
the aforementioned rotation laser equipment is applied to the construction-equipment control system which forms the laser beam 
base plane of a both-way scan towards the aforementioned level sensor. Moreover, the aforementioned GPS receiving set has the 
1st GPS receiver and the 2nd GPS receiver. The 1st GPS receiver is formed in a construction equipment, and the 2nd GPS 
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receiver is a thing concerning the construction-equipment control system fomed in the datum point Furthennore the 
aforemenUoned rotation laser equipment is a thing concerning the construction-equipment control system with which only the 
hght-receivmg range of the aforementioned level sensor irradiates a laser beam, and foims a base plane again. Since the position 
of a construction equipment is measured on real time and the height of leveling is controlled based on construction data leveling 
ot the level surface, an mclined plane, and a curved surface is attained ' 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a drawing 
[00 1 2] In drawing 1 , a same sign is given to what was shown by drawing 6 , and the same thing, and the explanation is omitted 
[0013] this mvention is a construction-equipment control system which combines the inclined rotation laser system and inclined 
ifif^i ^ys*^^) ^^^h fo™ ^latum level, and controls a construction equipment, for example a bulldozer 

[0014] The datum level which rotation laser equipment 1 has the control section which controls the leaning device which makes 
the direction of radiation of a laser beam 4 incline, and this leaning device, and the direction of radiation of a laser beam 4 could 
be made to mcline, and mclmed by the laser beam 4 is formed. Furthermore, a radio set 10 is formed in the aforementioned 
rotation laser equipment 1, and the received data of this radio set 10 are sent out to the control unit 1 1 mentioned later The 
aforementioned rotation laser equipment 1 is connected to this control unit 1 1 . 
[00 1 5] Drawing 2 and drawing 3 explain rotation laser equipment 1 . 

[0016] Rotation laser equipment 1 possesses the aforementioned level sensor 7 which reflects a laser beam 4 toward the 
aforementioned main part 20 of rotation-radiotherapy equipment while detecting the laser beam 4 from the main part 20 of 
rotation-radiotherapy equipment, and this main part 20 of rotation-radiotherapy equipment, and the aforementioned main part 20 
ot rotation-radiotherapy equipment is installed in a tripod 3 through the leveling-up section 2 1 located in a low rank 
[0017] Furthermore, the luminescence section 23 in which the aforementioned main part 20 of rotation-radiotherapy equipment 
mjects the aforementioned laser beam 4, the rotation section 24 which carries out the rotation radiotherapy of the aforementioned 
laser beam 4 mto a base plane, and the rotation section 22 which rotates the aforementioned luminescence section 23 focusing on 
a perpendicular axial center. The inclination setting section 25 which sets up the inclination of the datum level which is made to 
tilt the aforementioned luminescence section 23 focusing on a horizontal axis, and a laser beam 4 foims. It mainly consists of an 
mclination detecting element 26 which detects a tilt angle, the light-receiving section 27 which carries out light-receiving 
detection of the reflected light from a level sensor 7, and the aforementioned leveling-up section 21 which performs the leveling 
up of the aforementioned main part 20 of rotation-radiotherapy equipment. 

[0018] A collimator 28 can be provided in the upper surface of the aforementioned main part 20 of rotation-radiotherapy 
equipment, and an oufline setup of the sense of the aforementioned main part 20 of rotation-radiotherapy equipment can be 
carried out to the aforementioned level sensor 7 by this collimator 28. Moreover, this main part 20 of rotation-radiotherapy 
equipment possesses the light-receiving aperture 34 by which a laser beam 4 is injected by the upper part from the 
aforementioned rotation section 24, and incidence of reflective laser beam 4' reflected from the aforementioned level sensor 7 is 
carried out through the aforementioned light-receiving aperture 34, and light is received by the aforementioned light-receiving 
section 27 prepared in the main part of rotation-radiotherapy equipment 20 interior of the above. 
[001 9] The main part frame 30 is formed in the pars basilaris ossis occipitalis of the casing 38 of the main part 20 of 
rotation-radiotherapy equipment free [ rotation ] focusing on a perpendicular axial center through the perpendicular shank 29, and 
while the rotation section gear 3 1 is attached in the aforementioned perpendicular shank 29 and this heart, the rotation section 
encoder 32 is formed. Moreover, the rotation section motor 33 was formed in the casing 38 side, and the output shaft of this 
rotation section motor 33 has geared with the aforementioned rotation section gear 3 1 . The aforementioned main part frame 30 
rotates through the aforementioned rotation section gear 3 1 by driving this rotation section motor 33, an angle of rotation is 
detected by the aforementioned rotation section encoder 32, and this detection result is inputted into a control section (CPU) 54. 
[0020] The leveling-up section 21 is formed in the pars basilaris ossis occipitalis of the aforementioned casing 38. This 
leveling-up section 21 has the leveling-up screw 40 between the fixed substrate 39 fixed to a tripod 3, and the base of the 
aforementioned casing 38. This leveling-up screw 40 is formed three appearance located at a triangular vertex, the upper-limit 
section was screwed in casing 38, and the soffit has fitted into the aforementioned fixed substrate 39 free [ rotation ]. Moreover, 
the aforementioned leveling-up screw 40 is connected with the leveling-up motor 42 through the gear train 41, respectively. It **, 
and the gap of casing 38 and the fixed substrate 39 can change, and the main part 20 of rotation-radiotherapy equipment can be 
made to incline towards desired by rotating the aforementioned leveling-up screw 40 through the gear train 41 by this leveling-up 
motor 42. The inclination of the main part 20 of rotation-radiotherapy equipment is detected by the inclination sensors 44 and 45 
formed in the aforementioned main part frame 30, and a leveling up is performed by making the detection result of these 
inclination sensors 44 and 45 feed back to the drive of the leveling-up motor 42. hi addition, one of three leveling-up screws 40 is 
omitted, and it is good also as the mere supporting point which can tilt one. 

[0021] The aforementioned luminescence section 23 was formed free [ rotation ] through the tilting shaft 35 level on the 
aforementioned main part frame 30, the tilting motor 36 was formed in the aforementioned main part frame 30, and this tilting 
motor 36 and the aforementioned tilting shaft 35 are cormected through the gear train 37. Moreover, the inclination detecting 
element 26 which detects the tilting angle of the luminescence section 23 is attached in the aforementioned tilting shaft 35. This 
inclination detecting element 26 is constituted by the encoder. The aforementioned tilting motor 36 can be driven, the 
aforementioned luminescence section 23 can be made to incline through the aforementioned gear train 37, and a tilt angle is 
detected by the aforementioned inclination detecting element 26. 

[0022] The aforementioned rotation section 24 is formed in the upper limit of the aforementioned luminescence section 23 free 
rotation ], the scanning gear 16 is formed in this rotation section 24, and this scanning gear 16 meshes with the drive gear 17 of 
the scanning motor 1 8 which fixed in the aforementioned luminescence section 23. The aforementioned rotation section 24 rotates 
by the drive of this drive gear 17. 
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[0023] The aforementioned rotation section 24 rotates so that 90-degree turning of the optical axis of the aforementioned laser 
beam 4 by which mcidence was carried out from the aforementioned luminescence section 23 may be carried out by the 
pentapnsm 14 and a laser flat surface may be formed through the projection aperture 13. This pentaprism 14 is formed in the 
rotation base matenal 1 5 which rotates focusing on the optical axis of the aforementioned luminescence section 23 and this 
rotation base materral 1 5 is connected with the scanning motor 1 8 through the aforementioned scanning gear 1 6 and the drive 
gear 17. The rotation state of the aforementioned rotation base material 15 is detected by the encoder 1 9 formed in this rotation 

T!T ' detectmg signal of this encoder 1 9 is inputted into the aforementioned control section 54 

[0024] Moreover the tilt angle of the aforementioned luminescence section 23 is detected by the aforementioned inclination 
detectmg element 26 prepared in the tilting shaft 35 of the aforementioned luminescence section 23. This inclination detecting 
element 26 possesses an encoder, and the output signal from this encoder is inputted into the aforementioned control section 54 
This control section 54 calculates the inclination of the aforementioned luminescence section 23 to a predetermmed tilt ande 
based on the signal from the aforementioned inclination detecting element 26. The aforementioned tilting motor 36 is driven by 
the tilting motorised section 59, and an inclination setup is attained by driving the aforementioned tilting motor 36 until the output 
ot the alorementioned mclinaUon detecting element 26 becomes a predetermined tilt angle. 

[0025] Although it may be fixed to the aforementioned casing 38, the aforementioned light-receiving section 27 is preferably 
formed m the dbrementioned lummescence section 23, and makes tilting possible at this luminescence section 23 and one The 
alorementioned light-receiving section 27 is explained. 

[0026] Face to face is stood against the aforementioned light-receiving aperture 34, a condenser lens 48 is formed and a 
reflecting mirror 49 is arranged on the optical axis of this condenser lens 48. The optical axis of the aforementioned condenser 
lens 48 has the aforementioned laser beam 4 parallel to the datum level formed by rotation. A photo detector 50 is formed under 
the aforementioned reflectmg mrrror 49, and aforementioned reflective laser beam 4' is condensed on this photo detector 50 A 
rnask 5 1 is formed m the front face of the aforementioned photo detector 50. that to which this mask 5 1 intercepts the incidence of 
the norse light to the aforementioned photo detector 50 - it is - a slit long (long [ in a perpendicular direction ] to space) to the 
scamung direction of reflective laser beam 4' ~ the hole 52 is drilled 

[0027] The hght-receiving signal from the aforementioned photo detector 50 is inputted into the reflected light detecting element 
53, and the reflective state of the laser beam 4 in the aforementioned level sensor 7 detected by this reflected light detecting 
element 53 is inputted into the aforementioned control section 54. Moreover, the signal from the aforementioned rotation section 
encoder 32 is inputted mto this control section 54. The aforementioned control section 54 drives a laser diode 56 through the 
hght-emitting-device mechanical component 55, drives the aforementioned scanning motor 1 8 through the scanning motorised 
section 57, and dnves the aforementioned rotation section motor 33 through the rotation section motorised section 58 drives the 
aforementioned tilting motor 36 through the tilting motorised section 59, and drives the levelmg-up motor 42 through' the 
leveling-up motorised section 64 based on the signal from the aforementioned inclination sensors 44 and 45. 
[0028] The aforementioned control section 54 displays the information about the datum level which a laser beam 4 forms based 
on the signal from the signal from the aforementioned reflected hght detecting element 53 or the aforementioned inclination 
detectmg element 26, an encoder 19, and the rotation section encoder 32 for the sense of this main part 20 of 
rotation-radiotherapy equipment, an inclination, etc. on the display (not shown) of the aforementioned main part 20 of 
rotation-radiotherapy equipment, for example, this level sensor 7 receiving - the aforementioned main part 20 of 
rotation-radiotherapy equipment - which direction - angle rotation of how much ~ it is carrying out or the degree of tilt angle of 
datum level, a sloping direction, etc. are displayed 
[0029] The aforementioned level sensor 7 is explained in drawing 4 . 

[0030] The band-like reflective section 61 is formed in right-and-left both sides for a long time up and down, further, it is 
arranged by band-like [ of this reflective section 61 / to which a photo detector 62 extends up and down ], and the ***** photo 
detector 62 is formed outside with the angle to the aforementioned reflective section 61. The slot 63 into which the 
aforementioned pole 6 fits is established in a tooth back, and the aforementioned level sensor 7 is attached in the state where the 
aforementioned pole 6 was fitted into this slot 63. 
[003 1] The aforementioned control unit 1 1 is explained in drawing 5 . 

[0032] This control unit 1 1 is what is represented by the personal computer. The geographical feature data based on a working 
drawing while this control unit 1 1 has operation part 65 and the storage section 66 and the setting input of the program required 
for data processing is carried out at this storage section 66, That is, the setting input of the height data of the ground to plane 
coordinates and the program for calculating the position of the aforementioned bulldozer 2 further is carried out, and the setting 
input of the machine quantity of rotation laser equipment 1, the distance from aforementioned blade edge-of-a-blade 5a to the 
criteria position of the aforementioned level sensor 7, etc. is carried out further. 

[0033] The input signal from the radio set 10 later mentioned while the input signal from the 2nd GPS receiver 68 mentioned 
later is inputted into the aforementioned control unit 1 1 is inputted, and an operation of the position of the aforementioned 
bulldozer 2 is possible from both input signals by the aforementioned operation program. Furthermore, the tilt angle of the laser 
beam 4 emitted from the aforementioned main part 20 of rotation-radiotherapy equipment is calculated from the geographical 
feature data based on the working drawing by which the setting input is beforehand carried out with this result of an operation, 
and instructions are emitted based on this result of an operation to the aforementioned control section 54 of the aforementioned 
main part 20 of rotation-radiotherapy equipment. 

[0034] The aforementioned bulldozer 2 has the blade mechanical component 7 1 which controls the position of the 

aforementioned blade 5, and the radio transceiver section 72. 

[0035] The aforementioned blade mechanical component 71 is explained first. 

[0036] The aforementioned level sensor 7 is attached in the aforementioned pole 6, and the distance of blade edge-of-a-blade 5a 
of the aforementioned blade 5 and the criteria position of the aforementioned level sensor 7 serves as a known value. By this 
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operation part 73 the detecting signal of the aforementioned laser beam 4 by this level sensor 7 is inputted into operation part 73 
and the height of the aforementioned blade edge-of-a-blade 5a calculates, and the aforementioned operation part 73 drives an oil ' 
hydraulic cylinder 75 through the electrical and electric equipment / hydraulic circuit 74, moves the aforementioned blade 5 up 
and down, md determmes a position. Aforementioned electrical and electric equipment / hydraulic circuit 74 possess the solenoid 
valve, the aforemenUoned operation part 73 emits an opening-and-closing control command according to a necessaiy sequence to 
d-orementioned electrical and electric equipment / hydraulic circuit 74, and this oil hydraulic cylinder 75 is moved up and down at 
the rate of necessary m the necessaiy direction by the feeding and discarding of the pressure oil to the aforementioned oil 
hydraulic cylinder 75, or flow control because this electrical and electric equipment / hydraulic circuit 74 open and close a 
solenoid valve. A display 76 is connected to the aforementioned operation part 73, and the state of the digging with the position of 
the aforementioned blade 5 or a blade 5 is displayed on it. 

[0037] 77 is a control unit and can cany out direct manual operation based on the display of the aforementioned display 76 
Manually, positionmg operation is carried out, the signal from the aforementioned control unit 77 is inputted into the 
aforementioned operation part 73 in the aforementioned blade 5, looking at the display of the aforementioned display 76 and this 
operation part 73 drives the aforementioned oil hydraulic cylinder 75 through aforementioned electrical and electric equipment / 
hydraulic circuit 74 based on an input signal. 

[0038] Next, the aforementioned radio transceiver section 72 is explained. 

[0039] The 1st GPS receiver 80 is formed in a position with what [ litUe ] interrupts the electric wave from satellites such as a 
root of the aforementioned bulldozer 2, and the information received with this 1st GPS receiver 80 is transmitted towards the 
aforementioned radio set 10 from a transmitter 81, after necessary signal processing, such as amplification, is made with the 
signal-processing vessel 82. 

[0040] The 2nd GPS receiver 68 is installed in the position used as the reference point near the aforementioned rotation laser 
equipment 1 through a tripod 84, and the receiving result of this 2nd GPS receiver 68 and the receiving result of the 
aforementioned radio set 10 are inputted into the aforementioned control unit 1 1 . It **, position detection of the aforementioned 
bulldozer 2 by kinematic survey is performed by the aforementioned 1st GPS receiver 80 and the 2nd GPS receiver 68 and 
survey equipment is constituted by the aforementioned 1st GPS receiver 80, the 2nd GPS receiver 68, and the aforementioned 
control unit 1 1, and the aforementioned radio transceiver section 72, the 2nd GPS receiver 68, and a radio set 10 constitute a data 
communication unit. 

[0041] Hereafter, an operation is explained. 

[0042] While installing the aforementioned 2nd GPS receiver 68 in a datum point, the aforementioned rotation laser equipment 1 
is installed in a datum point. 

[0043] The leveling up of this rotation laser equipment 1 is first performed after installation. A leveling-up operation is performed 
by collaboration of the slope regulation of the aforementioned inclination setting section 25, and level detection of the 
aforementioned inclination sensors 44 and 45. Completion of a leveling up puts together and carries out initial setting of the sense 
of the aforementioned main part 20 of rotation-radiotherapy equipment to a level sensor 7. At first, since the inclination direction 
of the main part 20 of rotation-radiotherapy equipment and a setup of a control unit 1 1 are not in agreement, initial setting is 
needed. It is set up by turning the main part 20 of rotation-radiotherapy equipment installed in a datum point to the level sensor 7 
of the bulldozer 2 which is known with the GPS receivers 80 and 68. In order to detect the aforementioned level sensor 7, the 
rotation scan of the laser beam 4 is carried out. The aforementioned light-receiving section 27 detects reflective laser beam 4' 
from the aforementioned level sensor 7, and based on detection, a control section 54 rotates the rotation section 22, and is turned 
to a level sensor 7. hi addition, when performing initial setting manually, a collimator 28 is ****(ed), and the rotation section 22 
and the inclination setting section 25 are operated and turned, hi a manual case, light-receiving section 27 grade does not need. 
[0044] The information received with the aforementioned receiver 10 and the signal which the aforementioned 2nd GPS receiver 
68 received are inputted into the aforementioned control unit 1 1 . The position of the aforementioned bulldozer 2 is surveyed in 
this control unit 1 1 . The surveyed result is the flat-surface positional information of this bulldozer 2, and the aforementioned 
control unit 1 1 calculates the inclination of the aforementioned laser beam 4 by the aforementioned operation part 65 based on the 
construction data by which the setting input is carried out in this flat-surface positional information and the aforementioned 
storage section 66. 

[0045] The result of an operation is inputted into the aforementioned control section 54 of the aforementioned rotation laser 
equipment 1 . This control section 54 carries out drive control of the appearance aforementioned inclination setting section 25 
from which the base plane which the aforementioned laser beam 4 forms serves as inclination by which the operation was carried 
out [ aforementioned ]. With the signal from the aforementioned control section 54, this inclination setting section 25 drives the 
aforementioned tilting motor 36, and tilts the aforementioned luminescence section 23 by rotating the aforementioned tilting shaft 
35 through the aforementioned gear train 37. The laser beam 4 a rotation radiotherapy is carried out [ the laser beam ] by tilting of 
this luminescence section 23 from the aforementioned rotation section 24 inclines, and the datum level which a laser beam 4 
forms comes to have predetermined inclination. 

[0046] Completion of the inclination direction of this laser beam 4 and a setup of inclination performs alignment of the 
aforementioned blade 5. 

[0047] The aforementioned operation part 73 detects the light-receiving position in the aforementioned level sensor 7 with the 
light-receiving signal from the aforementioned level sensor 7, the comparison operation of a light-receiving position and the 
criteria position is carried out, and if there is deflection, a drive control signal will be emitted to aforementioned electrical and 
electric equipment / hydraulic circuit 74 so that this deflection may be corrected. This electrical and electric equipment / hydraulic 
circuit 74 drive the aforementioned oil hydraulic cylinder 75, and makes the aforementioned blade 5 go up and down. Since the 
aforementioned level sensor 7 is gone up and down to the aforementioned blade 5 and one, in accordance with the amount of 
upper and lower sides of the aforementioned level sensor 7, as for the amount of upper and lower sides of this blade 5, the 
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position of the aforementioned blade 5 is determined because the light-receiving position in this level sensor 7 agrees in a criteria 
position. 

[0048] The aforementioned bulldozer 2 is moved and leveling work is done. The data which received the position of this 
bulldozer 2 with the 1st GPS receiver 80 are transmitted to the aforementioned radio set 10 by the aforementioned transmitter 81 
and this control umt 1 1 calculates the position of the aforementioned bulldozer 2 on real time by the received data from the 2nd ' 
GPS receiver 68 being fiiilher inputted into the aforementioned control unit 1 1 . 

[0049] It ** and the height of the finished grade in the position of the aforementioned bulldozer 2 and an inclination calculate 
based on consti-uction data. If it is a curved suiface, without changing the inclination of the datum level which the aforementioned 
mam part 20 of rotation-radiotherapy equipment forms if a finished grade is a slant face of fixed inclination, it can level on a 
curved surface by changing the inclination of laser beam datum level with movement of the aforementioned bulldozer 2. 
[0050] By using this system, it is automatic and leveling corresponding to construction data can be performed. Moreover it is 
easy to be natural even if an operator does leveling work with hand control based on the data displayed on the aforementioned 
display 76. 

[005 1] In addition, although the level sensor 7 was formed in the blade 5 with the form of the above-mentioned implementation if 
the position of the aforementioned blade edge-of-a-blade 5a is detected through the position of the arm which supports the 
flexible state of the aforementioned oil hydraulic cylinder 75, or a blade 5, the aforementioned level sensor 7 can also be prepared 
m the body of a bulldozer 2. Moreover, although the above-mentioned GPS positioning system explained the kinematic method, if 
It IS the GPS positiomng system which detects a moving point immediately, it is not necessary to say that which method may be' 
used. Moreover, based on the output of the encoder 19 which detects the rotation position of the rotation section 24, the both-way 
scan of the range of a level sensor 7 may be carried out, and only the range of a level sensor 7 may limit luminescence of a laser 
beam, and may be rotated. 
[0052] 

[Efiect of the Invention] As stated above, when doing leveling work by the datum level formed of a laser beam according to this 
invention, without the leveling work not only accompanied by the level surface but an inclined plane or a curved suiface requiring 
skill of an operator, easily, ** can also be performed certainly and the outstanding effect that the construction time necessaiy for 
completion is shortened is demonstrated. 



[Translation done.] 
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mm. 1 c7)MisawfflixxxA. 

[0001] 

A. mzm.m<^n^m\mzv-iri(Maim^mMX'm 
j^^zmthi>o:>x-hi>. 

[00 02] 

[ 0 0 0 3 ] 06 {i;«o]ia«jifJffl>'XTA*\ y/i- 

¥-i'izfiixmm^titi^'^i^ix^^:s,. 

[ 0 0 0 4 3 06 't', 1 (iHlig^— f^S. 2<i7Vl^K 
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[0005] friB^;!- K— f 2{i±TI!ii!rtlfc3^L;t 
ru-Y5^^L. iSyw-h'5t{i;K-;U6*5i:S? 
its 6 l,z\iUK)i^-t i im¥s» hta:\-^ 

-^mA-k^^L. ^mmm!ithm\,ztj:'yxi5 
10 [0006] mx,fzmzv~^m^zi. ^mwm 

[0007] 

"^mizmm-hm^ o T^r< . tsLbmm-k^-ofzm. 
mmt^^^^. m.TMX'\tmnm.mmx'h o . 

^^mmm.mmi^xTM.x'\t^m[zmm 

[0008] z<7)^. :^'^mi,zmm-ti z k lifmmx' 
^r< t t±ismmmmmi^xT-Mzj: os^tf^L 
'^mimfhztimm^m-tmm^j:imx' 

mzj:htzb^:K^<^ mi&izfiitxim(m» 

30 [0009] *^BBjj»f*>i.§Hf (cii;^s m§\mi^ts 

[00 10] 

^mzmi'Ti^tL.mily-fym^'^ilklii-tl U^U-b 

mcoim^m^t^G p s'^mmw.t . p s^mm 
m<^mmmmmmmmzm':smiim\y- 

mmmt iM^trzwmmm=yXTMzm. 

mw.^ ix^m«<^{ash frEr- ^ izmrs^ ^x^^s^ 
m]y-fmw:immthm.immm'yxy'Mzi^ 
50 0 . ximm^i^—^^mmm\^<j\^-b >-t{c:[6]tfc 
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3 

i^xTMzm. XHui£GPssfi^a»±iiiGPss 
mm. ^2GPssffiai5*u. miGPs^mmim 

iiTUS^^Ii«fJi9v-;^TAW^I,t COT'S) Mlz 

iii—^mt^mM im^f-mm^ ?>mmmmm 
iyxy-Mziu t COT'*) 0 . mmmmcoam^ v T;^^ 
^^x-m^L. mj.T-^izm':^^mm<r>^^'^mn^ 
i<r>x\ 7i<TO, fflftB, mmcommi^^mt^j:i>. 

tool 1] 

[00 12] HI {ci^V^T. HST-^t/itcOtPIftco 

hcoizi,mn^-mi.^<nmmii'Mt^-th. 

[0013] ^^mi. m LTtSiPiSSr^m^tg^rlsI 

SIMM. Mi-tfy/i-h'-- r^sij»-rsB^« 

WJfflii^;^TAT'*)l., 

[0014] IUIeV— 1 liiy-^mi4c/)^m 

i^x'^ . u—rmtA {zx *) mit^mmmm^ii 
t,mz. mzmmu-f'mmnziim^imi o*^ 

mm 1 1 {c5*tii$*ti. . mmmm 1 1 tcfiifFieais 

[00 15] hhkv— !f^EHcov^Tia2. msi^zx 

[0016] isitev— fss 1 iitmmmm:*:^ 2 
0 . mmmmmm^i^2 0 *^f,£ou— ^3^4 ^:mtii 
tt b Mzmm^mMmm^m 0 tcrsjoTP-iJ^je 
iS4 $• RWt^ mie^'<.;p-fe yif 7 1 ^ AM L , mtm 

THP3fcisa$iis, 

[ 0 0 1 7 ] . m^aiI]EHB|tSIK**2 OtiHlFK^ 
— !f^ii4 5:lttt3-rS^gi52 3, Wi^^-^m^Ai 

mm'^mmzm^mttt tuMss 2 4 , roia^s? 2 3 

^M«'i:>S:*'i:^tc(lIS!K3-ltSlllKgl52 2 1 . lifE^ 
SI52 3Sr7j<¥tt&+'t^(;fflill§-li-. fjfcj|4*sj^ii!t 
-rsS*E«ffift$:K^-ri,f:MK^IiP2 5t. 
^mmhm^^W>26. VK)V^y^7i}-^t:,<r)m 

%i'§:im^'ti^mi27 . m%mmmmm.-^W2 
[0018] mmwmmm^^2 ooiBtJiiiJp 

^2 8S-*liL. ^^2 8i,Zi:*)mtV^)V^y^ 

7i,znLxmimmmimm.-^\!^2 oo^m^ms&m^ 
L ti)K'% s . X. w.mm!mmm.-^W2 o(i±sp 
fc«!rteiiii)gK2 4 r3Ki84 

3 4^ftiit. HUIBK;Hr>-»?-7J:i9^!f$fL7t^ 
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X^-^'mA' {ifriBg3fe^3 4^aioTAWL. tfriB 

iHieBg|^^g2|s:#c2 0 p^mzm.nhium%z%mi2 1 

^Z'^%'^iXhmzts:'iX\^i. 
[0019] l5lfeB^gK*i4c2 0<0ir-i^y^3 sco 
fill5lcS»ttgP2 9 J>LTfitttt'i:^*4"t^lC*#:7V 
-A3 0*>[HiKa?t{c^lt^>ii. mEaiMSP2 9fc|5l 
'i:^(c[s]tegB¥T3 1 *^Kttft^>ii§ fcStcEtegpxya 
-r3 2*^m{t^.ilTV^&, X^-i^yj/SSffllWiln] 
iEgl5^-:J' 3 3im'!t,iy.^ WmM=^-^ 3 3cOffl:»J 
10 WHffiB[lIlcS'¥T3 KCBi^LTl^S. iSilteSK^- 
3 3 ^KttrtS .1 1 Xmm%.^^T3 1 ^^OtTfi 
K*^i|:7L'-i.3 0*iIIIKt, lUfefttifrieiHltegPxy 
3-^3 2tJ;0^a?^t. Kfiltii^^SJSKffllg? (CP 

[0020] MSc>---^y:/3 8 «J!S^tc:(iSStlg52 1 
i)m^t:>KX\,^h. iSS*§|52 1{5. ZK!3fcilSSfl 
^il^«^3 9tfiiS^-i^>:/3 BcOiSEtcoHt^fi 
MW^4 OS-WLTV^I.. MSW^40{iZ:ft?^co 

lM^cfia1-§^3*^^t^>^^Tfe'3. ±«si!Ji^r-i/ 
20 yi5^3 8tc!S^L. TJS{±Huieiis^3 9fciinseft 
(cK^LTt^^. X, i!ries^^4 0{i-e^i-fn=3r7 

?ij4 1&/i-LTSip^-^4 2fca^$ixTV^&. ML 
T. ^i«6t-^'4 2tcJ:0=¥7^^4 iSr^M-Tlfrlffi 
W^^4 0lr|fill5-r&::i:T\ ir~'»y3 8t^& 

mstcnmm^itL. mm^Mmm^^:2o^:mm. 
coifmzmm^-ti 1 1 t/^x-^ i . mmmmms^t^ 2 

0 Offi^ (i H^B*#: 7 Ix-i. 3 0 tciSit y 
1^44. 4 5t:J:0^tti$iX. i^f^-)r>"9-44. 4 5 
cO^ajteS Sr^^:- ^ 4 2 cOKiStC 7 -f - K A V S 
30 ^lZtX'im^^nhiX.1.. t^. S:^<7)mmi^=?-4 0(0 
[*ll:i=^#g&L.T. loS-«»^tg^r*^:SS^tLT 

[0021 ] Hine**7 U— A 3 0 tC7j<T^ffi|Wft3 5 

5::n-LTlirfeiBegB2 3*5IBItei^Et|§{t^>^i, mia* 
i^yu-M, 3 0 3 6A^TS<t^>ix. ISHii 

'^~i^3ekmimmm3 5kii^Tm3 7^-f]-Lxm 

SStT^r^l., X, BiriSli»«li3 5tc{i|g3eg|52 30ffll!i 
^$:^ajt^f;M«ia3gS2 6*iBX#(t'bfLTV^^. Kffl 
^^aigP2 6«S^;c<fxy3-^^lcj;-oT«^SfLTVi 
40 § . mi^Wl'e-^ 3 6 Srlgft L , Huie^T^iJ 3 7 ^ :fi- 

ixtm^^2 3 ^wm-^^^ i tt^x'^ . wmmi 

Miim^ ttiUP 2 6 C i 0 ^tii § til. . 
[0022] MB^3KSP2 3 W±Jgt(SB(jfBlHH!)gP2 4 
*«EllfegS(:igtt^.iis iJigi);SP2 4t:(i^4^Tl 6 

Ai^ft^)^i. m^^^Ti6msm^U2 3izmm 
ixtz^^-'f 1 soigis^r 1 7izm-^i-i, mm 
=¥T 1 7 co»fc i "3 , stnaiiii!igp2 4 *^ige-r& . 

[0023] «tnBlHlI6^2 4 {SI!riBl^gii2 3*^<i>A» 
^ii;tt!riBV— 9'iK^4c03KW&'<.>;S'r 'J XA 1 4 fc 
50 J: 0 9 0 " ^ifi] LTJattS 1 3 LT l^— !f 
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m}^ri7i-ffLx^i-yi8i,z-m-^tiX^^ [oo29]mii^<ii^-ty^7t:m4t,zm-^xm.mi- 

5tc^(t4>^i/cxy3-^l 9 "^^JfiSir. Kxy [0030] fetj^iltc^^^sit^S i *>'±T(C:R< 

a-yi 9c0^tlJf|-9-JiBtfle$iJffllg55 4(CA:^3$flS. iS«t^>t^. IK^gpe lc035ti'HBiJt;g3fc»1^6 2*^± 

[ 0 0 24 ] X. mm^U2^<r)mmmmm Tt®iA'^i^*^tB2g?ii. xs[S3ts^6 2{ifiieR 

2 3coiii;W3 5 (cSJt'^ix^:MB«^^tligl52 6 1 i |»gP6 1 lc*f UT:ftgS-^'3'Cg(t^>flTV^|. . WWtc 

m\i!:^tyh.W.mm\m2b\i3Lya~y^W.m lO {ifrl£;K-yP6iiK^-ri,^6 3*<K(t^,n, igS6 3 

^$:St0r^(7)«M«J£(7)|gte^3eSI52 3cof:Iif^3l» [0031] MSSiJSP^B 1 1 ^ 05 tS^UTiM-f 

■tl.. B!rR«^-:J'3 6MI&^-^Wa55 9tJ: |>. 

OlgWSa. <i^^<i:|JrtEffiff«aiSII2 6coai**5^ [0032] ^Jffll^ai l{4A•-y:^;^3yta-:7 

'&nmmmz^j:hmmmmt—^ 3 6 srsajrrs ^ t ^z^^tn i^nx-h 0 . immmmi 1 {i^atgue 

T'^^Stll. . 5 . le^tai 6 6 L . ^aiiSP 6 6 ttSiS^^riStCitf 

[0025] fflEg3feSP2 7{±Me^-i/y^^3 8t|l S^rD^^7A*i^^A:^]$ilTV>^ tfttrillHtC^ 

iS^3KgP2 3t-#:C*Ml"rtgi:-r&. B«IBS3tSE2 7 20 St. huIBt'/I^K— tf2(?5fia^^gt&^Wo 

[0026] BijfeS?^3 4 fc^il^LT^pyX^ 8 iS, &t>'BiiE7'l— H:?35fe5 aA^^>MiB^'<;Hry^f7 

Ea^fii. . mi^uyx4 siommtimu—f^ [0033] mzmmmm 1 1 i,zii^mi-?>m2 gps 

m^mmzj: 'om^-rtrnmrnt^nx-ht . wiaK sfiti6 8;6-/^<ogfifi-f-*<A:'j$ns t^tt^-r-s 

Mm4 9cDTUi>z^m'F5 ot^mi^ii. lufesit^ ^sfiis 1 o*>^.<7)gftfi-t*>'A:ti^ni.«{z^-o? 

-if3Kii4 ' {4SS3i£»^ 5 o±izm^^fih . striBg *3 0 . mmmnrvi^yMzi o loiBr 

5tS^^5 0<7)Bijffi{c(4-7X?' 5 1ifimf(:>ixl. i&-7X ;H-'— ^^'2c7)^^a2r3la:^tgt^-?•CV^§. 

9 5imiii^m^5o^c^y^xt/tc^xm^mmt m^ti'i^m:&A:h^tix\,^?>ii^mizm-^<mT 

lt(r>X'$)'0. miU-^±Wi4' (O^^mz^^^^ 30 -:5'*»^Bi|fBll]CT*gM*#:2 0*>/i.^|-ti-^>tl|>W- 

{mmizMLxmm^j:MzJk^^) x ^ >■/ b?L5 2m i'mAOimmmx-t. mmmmzm-:s^mtm 

m^tix\^h. Wima^fr 2 0 CD fiiBM^gp 5 4 icfi^ ^ « 

[00 27] bWBS**^ 5 0*>^>c0S3fefi-^JiSSt3fc (^^oTI,^^. 

<^aig|55 3{CA^$*T., KKIt3^^aia55 3Tm$tl [ 0 0 3 4 ] mfB7';UK— r2{JIJfB7>-K 5c7)ffia 

rzmti]y<>i^^y^7X'cov—fm4cr)mmim mm^y'u-vmnui 1 1 . mm^mm 2 1 

mm5 4itm:mi'mi35 5^itLxu~^y^^~ ti. 

H56^IEi)Ls X^^:-:J'iEI!)IB5 75::frLTHinfi [0 0 3 6 ] HinE^'<^/^■by1^7(4l^le?K-;^6(^fl5l'M• 
^^^:-:?' 1 SSrlM&t. X|11IeSP*-:J'IE»IK5 8?- 40 «t4.il. BirfB7"k-K50yv-K^$t5ai;Bt|fBl"< 
:frLTtlrtBlH]gg5^-:5'3 3^iEilL-, >]^-^yV7 (r>^{iLm.tnmmiimacr,mtKC':>X^^ 

^59 t:irLxmmm=f:—!> 3 6 mmi. mnm h. w.vKiv^y^7 i,ziihmiv-^m.4cDi^^^ 

-ty-t4 4 , 4 5*>f>ofi-f s-»cs*^-:?^i!igg6 ^j±}is[gi57 3\zx^^fi. mmM7 3X'\tmiyv 

4^itLxw$^-^4 2^c'm-th. -\'7\^5 3.m^mmti. mi:mm3\ms< 

[00 28] fjlB*I«^5 4(4f/Mt3ld^JtigP5 3A- /rfijEl2lg§7 4^:frLT?ftffii^iJ ^^7 5^«)LTfj 

mmitmm\i!,U2e. xyn-^i 9. iByi^-h' 5 5±Tii§-a:iaas-^-r&, MBm/ 

mm.u:rya-y32i)^t^<^)U^i,zm^%m^^mmm '^mm^7 4\±'m.^%:B,^Lxm , mim9.U7 3 

w.2om^. mm. \y-^mi4i)mm-hmmm wmmm^^^^^L. mmymKm7 4ifiwm^ 

\zm-thm%^mcri>. mm. m.v^^^y^7iz 50 wmth:ibX'mtmKi^^)y'f7 5'\(r,mk<r)mK 
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m^commx'±Tm^^^ . lirie^as^M 7 3 

J 0 0 3 7 ] 7 7 imm-cS) 0 . iirtei^T^a57 em 

^7 6 iO^J^^Af^,^!!;^!!^:/^-^ 5 ^ fiB^ 

l^^le^llSEgp7 3fcA^$^^. mmnmi 3{iAJ:m^iz 

[ 0 0 3 8 ] ixfc, t;riE*i»iMSffigi57 2 tcov^TiiiBS 
[0039] H5ie7';^K— If 2(7)Ma#, m^^h<^m 
{t^>n. igm 1 G p ssfnis oTSfiS^Tttffstifi 

ill. 

[0040] mm^l^—fmS 1 crM< . ^^t^ 

sfiatHPs 4 ir^Lxm 2 G p ssftae s^'tisi: 
oc7)^{i^i|{imriE0jQigsi 1 i,zx:h$ti 

^, mLT, luiBmiGPSgfl^SO. ||2GPSg 
file StCj; i^^^^^V^-y ^'i!fi(iJ:|,|ii£7-;i/h-— 
2c7){iil^aii(,i:^Tt>il. Me^lGPSSfi«8 0, m 

2 G p sgfiae 8Z!it/iJfiESiJ»sg 1 nc J: oaiig^ 

Xlufa*||illSfilS7 2 . |^2GPSS 

me 8. m^rnmi on. T-mmmmfS.t 
[ 0 0 4 1 ] OT. imn,zr)i^xmmtl. 

[0042] BUlEm2 G P S^me 8 SrJ5E»^,t|Sa 
t mzniitm^ly-fms. 1 ^ JSMAtcIS*?-^ . 

[0043] immti'mmmu-'fmm 1 cosis^tf 
0. »2»f^»{imiaiiMiss§B2 5coffl#^iis, Btfiaii 

f^-by^?-4 4.45 £7)*^^aic0f«tC t 'Onhtli, , 

^)i"by*)-7iz^h^tM^^^^fi^, M^, mmi 

$^ll.I5IfeHg|tgSsft2 0 5-GPS5fia8 0, 68 

izX^ Wt^X'S) I h -if 2 UKju-t yvuzf^ tt 

i>^\^-i'm4 5rIIllK*4§-tl,. mffeg3tSP2 7tc 
J; '?miaK;n:yif 7;6^^>co^tfu-if3Kia4 ' 

JUL. t^ffi{cS-c?l,^-CfJttlgg5 4fi|Hlteg|52 2^[B]!!!5$ 

^^:^"</^-fey^f7(^I6I^t^, ^UfMSiSg^tfo 
^-^(i. ?iJp^2 8^»L. iEiea52 2awiffis^ 
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[0044] mi^mm 1 0 T-^fts ^i/cti ?b. frie^ 
2 G p s^ime 8*^-sfiL!tfi^a. iffa$ijffli^s 1 
nzxu^m. mmmmmi nzn^^xmiiy)u\i~ 

■f2commmx'$> 15 . Buieiiij^sgB 1 1 m^m 
iimmt mmim e e izm^xij ^nx v ^smxt 

-^'t;:a-5#H'jEU— f3^4(7)^iES-Hf(ie^a»gP6 5 

[0045] jg^JSmJiBglBUlKV-ifSlg 1 cOfifeS'J 
10 fflIgl554t^A*§fL|.. ^MffliaJ54(Sfrie^— !f3^ 

^«ifig^gP2 5^m»jffli-i.. skm'A^si2 5ii 
mmmm 5 4*>^>«fi^t j; i) . Hufanis*-^ 3 6 

m-i ^ b x'mm^^2 3 t:mmt^ . 2 3 

(omilzi. 0 B>ite[Hli!;gB2 4 *»^>[lllKS3lt§^i.|) U-if 

co^m^^tii^zmi, 

[0046] m]y-'fm4 com-^fii. 

^0047] fneK/Hry-if 7*>^>(?)S3Kft^fcct •) 

flijiej^*^ 7 3 mm u<ji-t 7 tj^jt t ^mm 
mtnL, ^^{iLW.tmm&.mt^mm»Lx. (sn 
ti^htii,mM^^m:E-thmizmBi'my\mEm7 4 
i,zmjMmm^^:%-th. ^«m/}4EiiiK7 4(4iirie 
jftEi^ 'J v^7 5 mmixtmri^- h 5 ^±t$-)+ 
s . mmu^u^ y-^ 7 Jii^ier/v- ¥5b -mz±T 
tlcr,x\ mri^- H 5 <^±T»{iBifl2^'^;H: y^f 7 
cO±Tfifc-gcL, KU'<;Hryif7T<?5g3£{4M*<a 
s^ffiatc-^Srri, c: i: rtiiiaT'k- F 5 i0fiil;{i>')*s$ 

[0048] miy>i^ H— f 2 s•^»$-l^■^^sf^*^^T 

^:>^^S. I^T-yl^F— !f2Ofia«miGPSgfft^8 0 

x'^mu^T-i$'mimmm8 1 tj; omieii^fi 

^1 OtCjMftSix. S{cS2GPSS«^6 8*»i^c7)§ 

ftf-^'*ffriesijffli^B 1 1 {zA:fj^tih :.bxmm 

1 Hi ij T/l-:? -f At'B?fSr;L' K— f 2 (OffiSSrjl 

[0049] MLx . mmrfi'}^-'f2(D(imizwfi 
i^2o m^-tim^mc^m^^it^-ith zb^<. 

X}&mX'hiHi. mB-fil' H-if 2 w#l6(c#v iu-if 
[00 5 0] Jjsi^Xri^SrfJffl-t Sit i«|-C'Ml 

^^7 ei,zm^$ixfcT-:?^:mi>z^m^i!3^^mi,zx o 
[ 0 0 5 1 ] 1^, ±Mmm<mmx'iii'^)i-^yf7ii 
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E/^~H^^fe5atf0^iS5r^ffi-r§a(CltHf. file 
l^-s;Hr 7 (i K-f 2 m-^zm^fh ^ 1 1 ^ 
t^rSiS, X. ±leGPSa!|flv';:^-fAJi!3f-:t-V-f -y:J' 

[00 52 J 

[^2 ] ^%mr)wmz^'^^ixhm^y-^m.'rm. 

[03 ] i^i2iev-f-^Mtfo7D >/ 9mmix-h s . 
[04 ] igiiiigp-t'^aiitj-|g^$tL5V"<;i.-b>' 
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